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<H ^l-l-* Sell'a* ^4^^]-^ 7>^cflolEi ^ ^tl: 

^ ^^^^] no]B] ^^-^o] 7}^^o]] S.efl<ai- ^>§^>^ ^ 

7>^^o.^ ^^n^]^, ^y] ^s.<^ ^^^^^ ^Eie^wl s 

^s.^}^ €^^>7l ^t!" €^4^1- ^1-7] ov^^ ^:£<^ 4] 

^l-l-^ Dl ^ (D2+l)(<^7lAi, D2^ ^=^)/(D2-l)(c^7]A^, D2^ ^^1^] 
^ €^^>7l ^tb ^#5. ^^^tbcf. ^^7]^^, (Dl = [LM/Pl for P > 0 : Otherwise, 
puncturing is not required. (D2 = sDl for P2 >0 : Otherwise, puncturing is 

nor requiredJ^lji, (pi = I lm/di J ) o] ji ^ (P2 = P-Pl)o]ji, (3 < I PI/P2 J )ol ji, lM 

S. 7 
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cfl^^lEi ^^Aj^^Eflo^ 7>^c-]]olE-l ^ ^V^l {FLEXIBLE DATA RATE 

TRANSMISSION METHOD AND APPARATUS FOR IMPROVING DATA COMMUNICATION SYSTEMS} 
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[^^^^ 

<i4> ^ ^^^^ c-ilolE^ :g.AiA]>iBfloi] ^ o.^. cflolE^ ^^^o] 71-^^ oil ic|-e}- 

7>^^^S ^^^^1^ ^S.<^ 7M^ Hefl^a^ ^^^1-^ 7]-^C-flolE^ 

<15> <^tiV2^o.S. ^^^^:e.-^^«J-(ISDN: Intergrated Service Digital 

Network), -il-el-CDigital cellular) ^l^^^, ^3:^^cf^^^(W-CDMA: 

Wide band Code Division Multiple Access) ^^1^^, UMTSCUniversal Mobile 
Telecommunications System), IMKlnternat ional Mobile Te lecommuni cat ions )-2000 ^1^^^ 
e^az). 7^0. ^x\X\^^^6]]A^ ^ll^^SSl- «o>^ o.^^ ^S. ^1-^^ ^SL 

(convolut ional code)^]- ^^^:§:7l7l- Aj-^i)^ ^>-§-£lSicf. ^]^]^ 
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<16> ^^^^ ^fl^ <yt^2^tH^ 3.7]S^ ^"U^ ^S.^ ^1- 

^efl^a^ ^Blelttl ^7lSq- ^S.S\- ^1- 7>^1^ H5ll<y# <a^s:>o^ ^EiS]H3 

cflojE^^^^ ^^(Flexible Data Rate Transmission: <^ls> 'FDRT'el- 

<17> £ 1^ 91^]^^ 3.7]9]. ^o^^ ^M.g^ 7^^]^ SBfl^J^ ^ 9l 

Ei2l«J^>^ til7>^^(^^ Jl^^) cflolE^^^^ yj-^CNon Flexible Data Rate 

Transmission)<Hl tcf^r ^fl^ £^ls>^ ST^ojcf. 

<18> ^1-71 £ 1# %i-2:^>^, til7>^^ tflolBl^^^ ^^(Non FDRT) ^fl^^ 

^^^o] yg-^ ^1]^ <yBl5^tt1( channel interleaver) 100<^1 ^^^s]^ Ssl]<a 

^ -^SS)- 4]l-(Coded symbol)^ ^91 ^l^isltH 3.7] 3.711- 7l-^lJl 

'U^^^}^^. ^, IS-2000<^1^-1 ^>-g-sl^ RC (Radio configuration) IS-2000'Hl^ RCl, 
RC2. RC3. RC4, RC5, RC6. RC7, RC8, RC9 ^''^^ ^^^fl^l- ^>*s:>ji ^o. 

^ ^4- cflolEi ^efl^a^ 371, «yBleltiJ«J-^ 7}^x:]-. o]6\] 

^^^^ ^1^51^ ^li^l ^^^«3: ^^]<^]^ efl<^lM^ol ^^^S. A>-§-£l$Jcl-. 

<19> FDRTl- AV-g-^V^ ^-f-^lfe £ 3«^1 S^]^ ti>fil- ^o] ^fl^ 9l^]€\^ 100<^1 

'^^^Sl^ ^^5}- ^1:^ ^7} ^11^ <yE^5lWl 100^1- p1-^7M^ N^S. ^^S:l-Vf ^Jis)- 

^1- Sefl<a tfl^ ^JicH ^1-^ ^^^^ <a^c-11olE}- eflolE Rs«ll nl-Bl-A-l ^ ^l-oH- ^oj^ 
4. 
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<20> £ 2^ wl7l-^^ cfl<^lBi^^^ ^^(Non FDRT) JL^^o]e.] 

<2i> ^^7] S. 21- %2i-s}^, ^^fl 1-E)^fl^ (Physical channel )<^1 RC3^ cflojE^ 

(Data Rate)=19.2kbpsS ^^^slSi^q.^ 7]-^^>^, ^fl^ ^B^eltH lOO^ ^7] 

15360] ^4. ^>-§-^l-7> cHojEil- cflolE-l ^^-i- 20kbpsS. ^^s}-ji^> ^cf ^ , al7|- 

^ 71^1^4 ^^7l7"|- 3i7l ^^>(Negotiation):2}-^«^l^-1 sflM^^j-ia 20kbps M.^ 

^ cll^>lBl ^^^o] 38.4kbps<^l7l tifl^oli:!-. 

<22> i4e}-Ai 51]^ <?lE^e]ttl 100^ 3.7]^ N=3072(=21536)S 2«ll ^7]-^cf. ^fl^ ^:£7l 
(Channel encoder ) (£^1 ^#)<^1 ^^^^^ '^^^ cflolE^ ^1-^ 20kbps x 

20msec o]^^ «-^oil sfl^s]-^ «1 ^^o]]^ ^ c11o]eKNu11 data)7> 7jl#(layer) 
ofl o]^ ^o^^rf. vc[^^^ N^^^ ^11^ <elBielw1 ^7] ^^l^i (38. 4-20) /38. 4 = 47.92% 
7> ^ dlojE^S i^c^^lJl ^^^Icf. tt}-2]-^-1 Es^^<Hl^i^ 47.92%^ 

^2:<^]^i^ 7^1 (Physical layer)<Hl^i ^ i^-fl<^lE-1 

1- ^^511- ^ 91^ ^^^o] o^7] trfl^olc].. n]-<^ ^ B]!- -^1: ^^^(repet i t ion) AS. 
^>-§-s^>^:il ^7fl F-SCH^S'^l^i^ ^1: ^^(symbol combining)^ ^ ^ «J- 

^o] ojcl-. stl: tflolE-l ^##ofl nj-e^-Ai uflaj cfs^^ o]^ Aj-^ ^l^<Hl^i 

<23> ^^IS. ^fl^ ^517] (Channel decoder)!- ^^^}7] ^<^1 <^l£it!: <^m^l ^€c>l 

<>|>?^o> s>D^ 5fl^ 43171 oj^ofl^ 43:€ ^^.e. ^l-( Information symboD-^-i- 7}^]ji 
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L1/L2S1 ^]*o] 7.]^t}7\] ^B-S. cf^ ^^^7l]>Jd ^^'y-ol ^14. 

^<^] ^1-71 FDRT«j-^'>li4. ^11 ^^^Sl- ^2,9 ^>#^>^ Al^i^o^ cff^^^wj-Ai ^ 
cf^^fl^^c^^'^M^ ^fl^ ^Jis}- (Channel coding scheme)^ ^^]^ ^ 

^ ^^1:^^31 ^il-^'S ^>-g-*l-^ in ^J-^ J: (Concatenated code)^!-^ ^^1 

*Hl^i ^<^lT=l-. ^^1 ^e<^l Dfl-o S-^Jl 3GPP(3rd Generation 

Project Partnership 2) IS-2000^ ^Ei5lloi>^(Air interface)<H]^i JS.^ Aj^Eflo^ 

^ i^^^fl^«J-^<^lAi ^fl^ ^s.^ ^^^9] ^o]B\ ^olji Al 

<25> £ 3^ FDRT^J-^oil 4^ ^^^1^ JtiSolcf. 

^-a- ^^>7l ^>7l^ <S 1><^1 -g-o^Sl ^^o^* ^>^cf. ^, £ 3<^lAi c[n], 

d[n], f[n], r[n]2] 2]-z|^ ^>7l2l <a i>oll u^Efufl ul-s^. cflojE^ ^l-^* M-E}'^ 

i=f. ^7lA-1 ^Ir^lel- s^l-ufo] HjEs a7lElDi 1 0^ 7]-^T:f. 

o. o]>^O.S. ^AjSl^ ^-f7> JS-^^ojuf oi7lA-1^ :t^o^ ^^]S. 1^]^S- S.^]S] 
^ t^]<^]n alMl- -^1-5. ^l^itlrcf. 

<27> 
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is. 1] 



1 -g-^ 


1 


1 c[n] 


1 Coded symbols (0..L-1) form Channel encoder | 


1 r[n] 


1 Repeated coded symbols (0..LM-1) by repetition | 


1 f[n] 


1 Punctured coded symbols (0. .N-1) by FDRT | 


1 d[n] 


Interleaved coded symbols (0..N-1) by Channel inter leaver 



<28> ^JL^o^S., FDRT<^l^i^ L <NolH.^ Repet i t ion<^l 5)^ Slcl*)-rq.. 

2fli4^>^, FDRT^ ^^^l-^^> ^^t-flolE^ eflolE7> IS-2000 ^fl^ <?]Bl5:iwl 3.7] 

(Channel interleaver size)5!l- ^-f iL^^^}7] ^^^^ Jl^^ ^o]t:^ 

. lo] Nmin < L <N^ Jl^^^^ JlS^s:}^ ^A'=>]B.S. L < 

N ^cf. rcfe^-A-l FDRT^fl<^l^ €^(punctur ing)©! $X^^ «]:^(repetition) 

ofl ^E^s^tH a.7]( inter leaver size) N=LM-pl- ^^7] -^l^^i ^>-g-5l^ 7]^^^ 
S. ^^cflolE^ ^l-(Transmitted symbol)^ ^ss)-^ ^l-(Coded 

symbol )2] ^ L:e.cf 

^-f ^^71 110^ M«i «}^(repetition)*!-t:f. IS-2000^ 

^11^ "y^lelwl (Channel interleaver) 3.7]^ SF(Spreading Factor)«^l tcfH^-^i 2^ h]]^ 
^7>/^:li*>H^, 27> ^Cf. ^Al7loflA^^ Al^oflu-];^!!- ^7^1717] ^^}c^ 

^1- ^^(Symbol combining)^ ^fl^ ^^7l(Channel decoder) ^^<Hl^i ^ 
7l aV^7l 110«fl ^^>«=^ ^1-^ ^71- N^t:f 3.B.S., ^1]^ <?lB^e|tH 100^ 

37] m] ^^7l ^sflA^ ^^7l 120^ €^(Puncturing)# 
<30> H 4^ :£ 3<=>fl Wl-^q- ^o] ti]-^7l 110 ^ ^^7l 120<^1 s^gfl w.;^ 
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<3i> ^V7l S 421 (A)^ Ssfl^JiflSl L7flSl M-El-^ol, (B)^ ^>7l 

«]:^7l UOoll ^sfl ti]:^^ ^1:, ^ LM7l]Sl ^^o:| ^^--i: M'^'^cf. (C)«fl 

^^7] im^ ^S.<^ 4J«# N7flS] ^^o] ^1-1-^ >^i-7l ^11^ ^E^elttl lOOofl 9]^ 

^E-1s1l>i€ ^1-1-* M-B^-tflji, m-m^ ^S.o] ^^^^ ^^^^ 

Tlelpj-cf ^^l3>^ ^Irl-^l ^^^cf. (D)fe ^V7l (C)o1] ^^^^ ^1: 

<32> ^V7l £ 4# #2:^>^, ^^7] 7){^^^^ ^S.o] Sefl^^- S. 2^] S.^]^ Non 

oll^i^ ^sfl'y ^^1 ^ c11^lEi7}- ^}^S. ^^T^ S.€: ^^o] ^^S. ^^Sl^r}^ 

#^^^(Tx power)<^1^-1 ^^1 ^^S]^ ^S.<^ ^1- H ^1 ( coded symbol 
energy)7l- ^7}s]^ Jl^I- ^ ^cf. ^V7l <=Hm^1^ -yi- ^^(Symbol 

combining)^ ^^-1-^ <^1H^11- ^i^ltl-i^. Jls}-^ ^ -^<^*V QoSl- 

-a.^J-*>7l^tb 7]xl^o^ ^^;5l^(Tx power)^ ^ 9X^^ ^^1^1^, 

^^(Channel capacity)^ ^7>a1^ ^ oi^ 5]Dl*]-i:f. 
<33> >^7l £ 4o11^-1 a^l^ 1-^^ ^^S]^ ^-i-* €^7lH] (puncturing 

distance)* ^^7] ^^7^2^ LM ^l:l-(synibols)^^Bi N 4] !■( symbol )* 

'?>-i-7l ^«flA-1 €^ ^o'-^* ^^^^}^ s^s]-v\]B\o]t\, o]^]^ L, M, N, F, D -f- 
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^ fl-^^^>^ FDRT <'^JL^^o] o]B]^ ^^^«o^^ol 7l#S] IS-2000 FDRT<^1 

<34> IS-2000 ^V^cJ-^l^i >il^l3r>^ FDRT 7l#s>^ ^ 

'i'=§5l-7lS IS-2000 ^V^cJ-^l^i ^1^1^]-^ FDRT ^7]9] <S. 2>^ Tk"^ . 

<35> [S 2] 

If variable-rate Reverse Supplemental Channel operation, flexible data rates, or 
both are supported, puncturing after symbol repetition is calculated as described 
here. However, the puncturing in 3.1.3.1.6.1 and 3.1.3.1.6.2 is used for the frame 
formats listed in Table 3.1.3.10.2-1 for the Forward Dedicated Control Channel, 
Table 3.1.3.11.2-1 for the Forward Fundamental Channel, or Tables 3.1.3.12.2-1, 
3.1.3.12.2-2, or 3.1.3.12.2-3 for the Forward Supplemental Channel. 
The number of repeated symbols punctured per frame puncturing is defined by 
P = LM - N 

where L = Number of specified encoded symbols per frame at encoder output. 
N = Desired channel interleaver size (N ^ L) 

M = r N/L ] symbol repetition factor for flexible data rate 

If P is equal to 0, then puncturing is not required. If puncturing is necessary, 
every Dth repeated symbol is deleted until the required number of punctured symbols 
per frame, P, is achieved. That is, if the unpunctured symbols are numbered from 1 to 
LM, then symbols numbered D, 2D, 3D,... are deleted. 

D = I J for P > 0; otherwise, puncturing is not required. 

LM-N^ P7fl^ ^S.o] ^^^^ €^^>7ll ^cf. zLe^i^ 
^]^]^ FDRT^o^^^ ^i^^-ld ^sCConvolutional code)^ 2:^^o] 

<37> O.^ ^fl^^S^ ^J-^^S ^^^^ ^'U^S.7]7} A>-g-Sl^ ^^^^ 
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<38> 1) Aj^^il- ^711- 3ifl^ (puncturing pattern)^ 

<39> 2) ^^tilm ^# 7>^a^ sl^Sj- ^v^. 

<40> 3) -^^71 oil #^3^1^ ^^o] ^o^^ ^>-g-^><^ ^"S-^ 

^. 

<4i> -^>7lt!: S:?!^^ ^^^^ ^S.^ ^S.7]o\]A^ oflei 

(error sensit ivity)7]- ^VM-^ ^efl<a(^s:cH) vflo] a.^ Ai^ofl cfl^A] 7^5^ -^A>^>i:f 

^^^^^ ^^1- ^c^-. zieW ^^]^^ 4^]^ IS-2000B1 FDRT«j-<!=^^ ^^^^^ 

^^^>7l ^tb ^^7] £ 5<^l^i A>-g-^ S:?!^ ^7]2] <S. 3>s\- ^cf. 

<43> 
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2001/4/2 



is. 3] 

lii-2000 RC3 (Code rate R=lM) 

Maximum Assigned Data Rate = 19.2kbps N=1536bits 

Input Data Rate = 15kbps 

Coded symbols per frame (L) = 1200bits 

y= fN/Ll = (■1536/1200 1 =2 

P = 864bits (LM-N=2400-1536) 

Q = I LM/P J = I 2400/864 J = L 2.778 J =2 

<44> ^1-71 S. 5# %^3:*>i^, ^S.<^ ^1- ^efl'a (coded symbol frame)^! 

SJ:-^^<?1 1728wlMoflA-li?> ol^olxlji ^Efl^yo] 672ti]E ^^cHl^^^ o]^ 

o]^]^] ^ ^ 9X^. s. 5<^i^i ^^^-fl^s s^m ^^^1 

^1-^ S^DltVc^-. ^^1:^^^ K^]^ 672711 431:^ S.^ 2«i^i ^^5]^ 

^Jl '^^^S] 1728711 ^ ^ ^>^^>^1 ^4^5]^ 
S.^ if-^>i^ N=1536^1-ol ^^^^4. <^1&|*}- N=1536^ S.^]]'^A uH-f-^ ^1: ^Sl- 1- 
n <^1^^ ^<H1^^ -^i^*}- (S:?i 3)<^1 ^tiflsl^ ^'^m. iij-el-^i '^lei?!: FDRT«J-^^ 
^^^1 ^«fl^i ^^^^ 'i5^7> ^^S^ =^ 
<45> i 6^ ^Hll7l^<^ll 4^ FDRT «ol-^<^1^i ^^^71^1 ^^011 Al ;^1^^1-^ <^m^l^ 

<46> ^V7l £ 6* %i-2:^r}^, FDRT «j-^«ll ^^l- ^Ir-i-^ ^11^ ^^7l 200<^1 

^ ^ <^]efl«>l^ ^ ^ai: ^^7l (Erasure Insertion & Symbol Combining) 210^5. 

•^7^1:^-. ^j-71 ^1- ^^7l 210^1^i 9l7}^^ ^^^<^] ^1- ^^(Symbol 

Combining)*!-^ ^-f z^-zl-o;) ^^--i-ol 7>^1^ ^J-^fl^^ ^1- <=>11M ;^1 (Symbol eneragy: 
Es)^ ^Ms\o] oxv}^ £^<H1A-^ «a: ^ 51^01 tii-^£l>^l 8647llel ^^^s] 
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^1- Esl- l.O^S. ^fl-s|-5>^# nfl, ^a-cfl^o.^ tiV^^ ^u]S] 6727^9] ^a] a1 

1:*^ M=2^ ^1- ^^^o] Es7} 2.0O] ^cf. ic)-e}-A-1 ^njo^ ^'^^t!: ^m^^ 

<^l^i +3dB^ Es/NoSl o]^^ 7M^. oj^Tfl 1:^^^>711 ^S.^ 1200^1:5.^ 

B\ R=l/4 ^fl^ ^^7l (Channel decoder) 220^ ^S.^ ^^^V*^ SOOwlM^ ^^^i ^^1- 
( information symbol)* ^<^l^i ^1^1 ^>^^1 '^l: ^^S. a^^^^ui). 

^1 ^ ^^^^ ^1^71- ^^^m^ 7ll^el-7l ^sflA-l^ olei 

^7lsf Ir^'a^ ^^^S)^ ^91^ v}S. ^^31111 (Puncturing pattern) 

-ir ^^^*>^ D^<=>\] 9X^. ^, 7]^9] IS-2000^ FDRT ^Jiel#<HlAi D* nfl 

LM/P7}- ^^^7> 0>va ^^'Hl O] ^V]- ^^^o] ILM/PJ o. ^g^^^V^Cf. H)- 

e}A^ ol5]%l- p >D7fl ^^'?>ol M-^^l P HLM/P-D)^ ^It"^] 

^ife €^^1 ^^5^>^1 ^^cf. l-'^ SJ:^ ^-f- LM/P=2.778olS.S, D=2, 

LM/P-D=0.778ol4. tcj-e^-A-^ P >D = 864 >2 = 1728^11 ^^o] ^^5s:>j7 p ><LM/P-D) = 
864 >0.778 = 672^ ^^^,1 ^^^^I-t;] ^^cf. ^^^o^S. D# ^^^5^>^ 

<^l^i (LM/P-D)S] ^}o]s. 9m ^^o] «^^5^>^ ^<^14. 

<48> U].2} ^2fl7l^o|] 4^ PORT ^J-^S^ ^^B^^m^a 1^^^ . 

<49> -{d^-ir^^^'^l ^>-§-£l^ FDRT«J-^^ -^S7]o11a-1 

^>^>cf^ ^^i^S^Bl 7}^^ ^'U^ €^(Uniform punctur ing)«J-^ # .2.^^::+. n^] 
14 ^711 IS-2000S] FDRT«J-^^ <^]S^ 7M<^] ^^^^1^1 7]^S] 
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FDRT«J-^-i: i=fs.7ll ^-g-^ ^A7]- ^cf. 
<50> 7]^o\ iS-2000^ FDRT«J-^^ ^1: ^^^l^i 7]^^o^S. 

FDRT* (Repetition Scheme)^S. ^^^-^ ^^sfl ^(puncturing pattern)^! 3. 

^, tiV^o] ^ o.oil:£ ^^^9^ FDRT«o1-^^ ^^^-1^ -^^7lo]l^-1 -^^o^ 

o.S-^Ei 7>^^ ^-at!- ^^(Uniform repet it ion)1}-^# ^>-g-^^> ^^ts^ ^ 

;^fl^ IS-2000S1 FDRT«<}-<i^£q ^-?-<^l^ ^^l^ 7>^jol ^^^i^)^] ^o.h.S. 7]^^ FDRT 

^^Tfl :^-§-^ ^^71- 9X^. 

[^Vv^o] ol^^;^| y^^:^ ^^^^ 

<5i> ^ s.^^ r-llolE^ ^AiA]iBfloi]A-l ^1:^^ ^SL ^^1:^^^ 

<52> ^ «Vtgo^ 4= s.^^ ^-i-^^ ^^Ir^^Sll- A>-g-^>^ t-flolE^ :f-Al 

<53> olE^Sj. ^^-i-^ ^^^^>7l ^*!r ^ n:l- = ^, tfl^lE^ ^^#^1 7>^^ofl rtl-e:)- 



46-16 



1020000022521 2001/4/2 

^7] ^e11<ytfloiiA^ ^<a^>7ll ^5L^m €^^>7l ^^^>^ ^ 

^1-* €^^>^ ^1-71 

^^^^ ^B^el^o^^Vi. ^4^^ #^^>fe 

<54> ^7] ^^n^^, ^7] ssflojuflo^ Dl ^ (D2+l)(<^7lAi, D2^ 

^^)/(D2-l)(<:>i7lA-1, D2^ ^^1^1 ^l-l:^ €^^]-7l ^tt 4]!:^ ^^^W. <^ 

7lAi, (Dl = [LM/Pl for P > 0 : Otherwise, puncturing is not required. (D2 
= sDl for P2 >0 : Otherwise, puncturing is nor required. (PI = Llm/diJ )o] 

Jl, (P2 = P-Pl)olJl, (s < LP1/P2J )olj7, LM-a: ^oM 
P^ ^il-l-^ ^<^m-. 

<55> ojsrV ^ ^^9] H>^^ti: ^^I'^l^ ^Ml*!: ^^^o] £^1-^ 

4. *>7loll^i ^ ^^-^ ilcH, 71^ ^^^^ofl rfltb ^^la^^ 

<56> 5-}7lollA-l ^x^^ ^ ^^^^ ^Hfl 7l#oll ^-^ 7>^C-llo]El ^4^(FDRT)«J-^' o] 
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^^1^* «fl^^V7l ^""i^ (puncturing) «}-^(repetition)ol ol^<H^l 

*m FDRT«j-^<>ll ^tb ^^a* i^^^^ o]^ ^ ^"at!- (Uniform 

puncturing pattern) S.^ ^'U^ ^^sfl^CUni form repetition pattern)^ ^^S. 

^1^1 W. ^>7lofl>l ^ FDRTl- ^tt ^flS-Sr ^^3]]^ ^^^^ 

<57> Ai ^ S^^iA^ ^t^^ ^2fl 7l#oi] 143. FDRT «J-<i^<^lAi €^ 

^^sfl^# ^^^^>^ SX"^. ^2fl 7l#oil n]-^ IS-2000^ FDRT '^^JL^ 

^6\]A\ Dl- ^^^^ nfl LM/P7> ^^7> ofia ^^^-^Hl ticf 2]-^ ^^o^ ^J^oi 

M-n^^^l P KLM/P-D)^ ^^Hl^-l^ ^^o] ^^tq.. o^ll- , ovo] c^j^jo] 

^-f LM/P=2.778ol^S., D=2, LM/P-D=0.778olnl-. a^-ef^-^ P >D = 864 >2 =1728<^l^i^ ^ 
^o] ^VA^^l-ji^ p KLM/P-D) = 864 >0. 778=672^ ^^"^l^i^ ^^^5*1-^1 ^^4. 

^^^^S. Dl- ^^^^V^ ^^'^l^-l (LM/P-D)5] xl-ols. 01^]] 1:^^*}: ;?l^ol ^i-A^^]-^ 

<58> (FDRT ^^1) L3f Nj2.S.^e^ ^^^51^ P P >D >LM^ ^^*ll^> ^, D^ 

D >LM/P# '?}-^^^> ^cf. ^, ^7]>| PSf D^ ^^=^^1- ^^]^^. 
<59> (FDRT 2:^2) ^7l (FDRT S:?il)# 'Jt^^ffe DS-^B] [lm/d\ ^flo^ 
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^l^tb (P - l^/^J )7flSl LM7W9] ^^]o\]A^ 7}^^ ^ 

7] (FDRT S?ll)<Hl s^gflAi D7> ^^s:}^ ^^1^1- tiV^Al #^£1^1 

<60> (FDRT ) Dl- ^^j^>^ (LM/P-D)^ <^lt!: 1-^^^ 

<6i> ol^>oil^i^ ^7] FDRT ^^t!: ^ ^^<^1 FDRT1>>^ ^^^] 

<^ ^^tl-cf. ^^-1 ^ '^^^] FDRT«J-^2l ^^Jiel^o] a^^^ ^ ^a] c^]^ ^^s} 

^, ^^^1 ^ ^^^'=>1 ^^Sl-^ FDRT«J-^<^1 4€- ^^<^1 A>-§-€ ^ ^4'^^}7]S. 

<62> A New Flexible Data Rate Transmission Algorithm Type 1 

<63> a. ^Vx^ofl tcj-S. FDRT^j-^^ '^J15:i#c:>l ^.g-^ ^ ^A]c^l§ ^^t}"!^. ^1 ^^HHl 

2:^^ ^}y]^ <S. 4>^ ^-^1^, ^>7l5] <s 5>sl- ^cf. 

<64> [S 4] 

IS-2000 RC3 (Code rate R=l/4) 
Maximum Assigned Data Rate = 19.2kbps N=1536bits 
Input Data Rate = 15kbps 
Coded symbols per frame (L) = 1200bits 
^, = \N/L] = [ 1536/1200 1 =2 

P = 864bits (LM-N=2400-1536) 

Q = \ JLM/P 1 = f 2400/864 1 = \ 2.778 ] = 3 
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<65> [3. 5] 

D = \IJ^/P] = 3 

The repeated symbol is deleted if the following condition is satisfied. 
If (K mod 3 = 2 or K mod 36 = 0) then Puncturing 

where K=0, 1,2,3, -,2399 

<66> Aj-7| <^ ^ ^^^^ ^^I'^l^ll ^Jiell^oi]^^ K mod 3^ K 

36ol2}fe ^^1- ^^>^ (FDRT ^^2)1- A>-§.^>^cf. 

<68> ^V7l £ 7-i: %-2:sr>^, ^^^1 ^S:<^ ^1- ^efl^^ (coded symbol frame)^! 

^1^ ^^^1 ^1:^ ^^Itlri^f. 2«i^ ^>^Slc>] ^#J2)- 2^1^^ «]:^ 

o]E.]^ N=15365l ^efl^ tfl^^ -ai-^Sl- 1- nfl ^1^^ ^^tb (FDRT 

3)<^] ^^^m T^Sl- oje^^ FDRT«J-^^ ^^tb €^^^1 ^^1]^^ 

l2}-7> ^An^ ^^^oll e^^l-^ ^j^^ Ji'^a ^ Slcf^ ^i^-l^V^. 

<69> £ 8^ ^ <^ c^^joil o^.^ FDRT ^^7]^ ^1^^>^ 

<70> Aj-7i £ 8* ^S^V^S. ^ ^^^^ FDRT«<j-^-e-S -yi-lr-i- ^fl^ 200# -f-«fl 
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^-^t}^ a)^] S.^]^ 1200711^ ^l-l-o] o]T^ 

£1^ (B)ofl ^o] z]-z|o^ 7]-;<lfe ^1-<H1M^1 

(Symbol eneragy : Es)^ :3.^o1]a^ li^o] tiV^sl^l 86471]^ 431: 

1-^ Esl- 1.0-^S. >a-cfl^^5. ti]-^^ 67271]^ 431-1-^ M=2S 

c^^Jl ^rf. ^fl^ 43:7U Channel decoder )( : Viterbi 
decoder) 220^ ^^^^ 7l]^Al^4. 



Generalised Flexible Data Rate Transmission Algorithm GFDRTA-I 



^^<H1 FDRT ^ -^rJisl #<:>ll a>-§-5]^ ^^S* ^j^^>^ ^7]^ <S. 6>^ 

<73> [S. 6] 



P = LM - N 

L = Number of specified encoded symbols per frame at encoder output 
N = Desired channel interleaver size (N ^L) 

\\ = r 1 is the symbol repetition factor for flexible data rate 



^o] ^s^s]^ iefl<y^ P7fl5^ tilE7> nfl^7>^i M^i-^' 
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■i: nil (D1)«1^S1- (D2+l)(c^7]^^, D2^ ^^t!:^-. ^, «]-^^ ^S. 

^ ^1-1: l^^l^i LM^^V^l ^^i* ^^tb ^-T- Dl, 2D1, 3D1,...^ ^^i<^l «fl^^>^ ^SLO] 

D2+1, 2D2+1. 3D2+1,...S] ^a^(<^71a^. D2^ ^n^)<^l ^^^1^ ^S.<^ 
^ ol°ll D2+1, 2D2+1, 3D2+1, ••••^ mDl(m=l,2,3, • • • • ^^^^1 

7> ^^51 ^1 ^ ^^^^17> ^^^7}^^ t}7] ^tb ^'^ICf. lll-S^-A^ ^ 

-f mDl(m=1.2,3,----):B}-^ ^^^^l7> ^^£]xl ^]-7l ^ r^-^ wj-oi-o] ji^^ 

^S. 9X^. ^11- -i-cH, D2+1, 2D2+1, 3D2+1, ■■•■^ ^^^<=^] ^"^^-^ "^^^-ir 

^^^V^ ^^'Hl D2-1, 2D2-1, 3D2-1, ••••^ ^^i(^7lAi, D2^ ^^^>^ 

<=H ^1:1-^ €^^>^ :il3^€ ^ ^^cll, o] mDl(m=l,2,3, •• -O^l-S] 

^^17> ^^Sl;^l *V7l ^*}: ^olcf. 0^71^-1 A>-g-5]^ Dl4 D2^ ^>7l^ .<^^l-^ 
1>^ ^^j^t^f. 
<75> 1] 



Dl 



\LM/P] for P > 0 ; Otherwise, puncturing is not required. 



PI 



P2 



P-Pl 



D2 



sDl for P2 > 0 ; Otiierwise, puncturing is not required. 



<76> 



>^j-7l <^n^ l><^l^i 6>Hfl5] <^^^ 2>* 



<77> [^5}-^ 21 



(sDl) < iLhM'Zj , 



S < ( I LM/P2 J )/Dl = ( I J )/P2) = I P1/P2 J 
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£ 9^ <S. 6><^1 M-Ef\E ^ ^^'^'^l FDRT ^^5:) 

>a-7l S. 91- 401^7llo11>H^ FDRT<^1 ^Atb ^3:^1 s)-e].Di]E^-i-(N.L,M,P) 

Pl* 403^^1011 <^^JL^^o]] ^o]:^ ^6\] r4el-A^ sj-e^-nflEi D2S]- P21- 7jl>y: 

t!-i=f. ^^l<=HlAi sj-s^-DflE^-i-ol s.^ 404^7^] vfl^l 408^7]]1- ^^Ssj-o^ k 

406^7^1<Hl^i k7> Dl D2(<^7lA^, D2^ ^^)^ «fln^^7>l- ^^I^VtIM- 405^7jl 

2f 408^;^l<Hl^i k7> Dl D2(<^7]A], D2^ al]^ol7>l- ^-^l^j-oc^ ^ 

407^^1 408^7^1 o1]x^ ^fl^^m -T-:£<=H ^^7] 405^7^]^ D27> 

^^^^1 ^>M^ ^^-y^l^- ^^*>^ ^^l^1i=f. ^1-71 405^^1 ofl^i D271- "^^91 ^o.^ 
^tl^l^ ^-f, 406^7il<^lA-^^ k7]- Dl D251 Hfl^oij].^ ^^tt^. ^^-71 406^^1'=>ll 

k7> Dl^ wfl^^ ^-^S. ^<ysl^ 407^71H1^^ k«i^ -^^^ ^#1- ^^^> 

Jl, k7> D2S1 tifl^o] o.^ ^^15]^ ^^<=H1^ 407^7^1ollAi (k+l)«i^)| ^^-^ 
^J-7l 406^7^1 oil k7> Dl JE^ D2S] Bfl^7> oj-i^ ^ o.^ ^"ys)^ 

o^l^ 407^^.;^]^ ^Jl, 410^7^13. ^*3^>^ k^^ +1 ^7M^4. 

7] 405^;^l<^l^i D27> ^^7} o>\i, ^ #^<?1 ^<ysl^ ^-f , 408^711 oil k7l- 

Dl D2^ «fl^<a7l-l- ^^tVcf . ^1-71 408^;^l<^l^i k7> Dl^ afl^^ ^-2.5. ^91^ 
^ ^^^]^ 409^711 oflA^ k^i^ll ^S-O] ^1-^ ^^^Jl, k7} d29] ^ o.^ ^01 

=1^ ^-f'^l^ 409^;^l<^l^i (k-l)al>5ql -^JLCH ^1:^ ^^7] 408^;^loflA^ 
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410^7115. ti>S ^^3:><:^ kSit^ +1 f^7>Al^cf. ^7] 410^7jll- ^^tl" '^l^*^!^ 
k7> LM^'l-^l 2-^ ^^*><^ ^^5lojo> ^].^ k7l- ojo.^ ^ ^3}- 

# k=LM^M, ^ 411^;^l'^lA-l k=LM+l'?1 ^^S. afl^7>;^l ^^7] 405^:^] vfl^l 41icl- 

711^ ^-^^cf. '^l&l^ «J-<^^<^1 ^^^-1 5 "^(Uniform)*]: FDRT €^ sfl^ 

(puncturing pattern)«5l ^^5^^^^-. 

4>7l :£ 9^ 401^7^1-407^/^1, 410^711 ^ 411^^1^ k7l- (Dl^ ufl^) £ 

^ (D2^ WllT^+l)('^7lAl, D2^ ^^)9l7}^ ^^^>^ «fl^^>^ =L ^^^1-^ k«1^11 

^^^>^ -^^l-olcf. >^i-7l £ 9^ 401^711-405^^^1. 408^^1-411^711 
Si ^^1-^ k7l- (Dl^l wll^) (D2S1 «ll^-l)(oi7lAl, D2^ *^)<Hl ^^^V^ ^-f 

*11^*>^ k^l^H ^1-1-* €^*>^ ^^<^m. Dl^ tifl^oi] ^^3r>^ -^^ 

cH ^«52l- 9l7^i4^V cf^- ^^^1 <^1^<H^1£^ ^>7l ^tb ^^m. ^, (D25^ 

wll^+l)(c:^7lA-l, D2^ (D25^ tifl^-l)(o^7Mi, Dl^ *^)<Hl ^11^*1-^ 

^ Dl^ tifl^o] o^^iofl «11^^H -^1:1:^ cf^ ^^Hl^^ ^ 

^£lfe ^Irl-olrl-. 

£ 10 ^ £ 11^ ^ ^'^<^1 trl-€- 7>^i:-llolEi ^>^151 ^^^^ :a<^^^ ^^o] 

cf. ^>7l £ 10<^1 H^l^ ^^1^ FDRT ?r>:^?|c>1 (H/W)^.^^ ^^t!" 

<^H1 £ 11^ FDRT :iiSM^JH(S/W)^^S. ^^*V ^Hl *11 

^tlrcf. ^ ^ ^^«11 4^ 7>^c-llolE^ ^>^1^ £ lioil £Al^ w}fil- ^ol DSP, CPU 

MPU ^21 Module S/WS ^^©1 7].^^].i3^ ^ ;£ loo^l s.^]^ ^}9\- ^o] ASIC-^^ H/W 
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<82> :£ 10^ ^^-s}^, FDRT^ cflolB] eflojEofl nJ-ej-A^ -f^i oi^f D27]- z^z^-s) s. 

1-5. Tijal-cl^ 211 ^I^B] (Modulo Device Register) 320,330<^1 ZL&|^ t'V^bI 

(Counter)^ ^ ^1- 91^^:^ "^^S^] 310^] 9]^ ^^JH)^ ^1: 

^(Coded symbol index)* S.^S. c^tifol^hC Modulo device) 320,330ol HlJueflA^ 

^^l^l ^x<H ^'S-^V^ ^-9- z]-^ €^7l-^^^(puncturing enable 

signal) PUNC_EN-a: ^^7] (puncturing device) 350<H] ^^tlr^f. ^^7] 3.^S. 
^]]^]^^] 320^ k«l^ ^S^^l -air^l Dl^l wfl^ofl *11^^>^^ll- ^^sr>ji tfl^s:]-^ 
'1'^ €^7]-^^ J: PUNC_EN^ #^^1=^-. ^1-71 t^wj-ol^; efl;^lr^iB^ 330^ k^^^fl 

^S^H >ai:0] (D2+l)(<^ 71^-1, D2^ ^i-=7^)(S£^ D2-1, <^7]^^ Dl^ *^)Sl afl^^ofl 
^}^^]^ ^^^>J1 Sflt^^V^ '1'^ ^^7>^-^ls PUNC_EN* #^^t4. tc^-el-A-l 

^^7] 350^S.^B\^ ^ ^eflojvflo^ a.j^o^ ai^s.^ lm?!]^] 

^7] ^^7] 350-^S.^Ei 

<83> >^J-7l £ 11* ^^^>^, 7>^C-flolE-] :iSM?flcH(S/W)^^^ T^^^V^ 

^-f'Hl ^^7l ;^lc>|^^ 360^ c>l = 5fl:ii ^^57l SSZL^ (Address generator 

module program)^ 7^^^^}^ 9X^'^ , k7> -^l-7l SSZL^ofl ^^s:>^ ^-^ 

'^l^ sfl^ ^-8: ^^4. ^7l ^^7] 360^ k7l- (Dl^ Bfl^) 

(D221 ull^+i)(a^7lAi, D2^ ^^)<$1 ^^^m k^^B €^^>7l ^ 

^3)-^ ^^tlrcf. ^^7l ^^7l ^Hlc^l-^ 360^ k7} afl^) 

(D2^ «fl^-l)(<^7lA^. D2^ ^^)9l «11^^V^ ^S.o] ^^^> 

7] ^tb ^^^^1-^ -^^1- ^S. 9X^. ^ lOofl H/WSf 
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<85> o^7lA^^ ^^^^ ^sl-i- oi^^c.^ ^^^>:ii, € 

^ sflolM (Puncturing rate) SE^ sflolS(Repetition rate)»ll ttf^ ^Jl^CCode 

rate)ol R*il ^^-^^^ ^^^^^^ ^^^-i: ^1^1*!:^^. o] 3g o.^ w-b] <^a^ 

^St!: ^2fl 7l^oil rc|.s. is-2000^ FDRT <t^e:|f^2)- ^t^oflx^ FDRT^JrJiel^ 

^6\]X\ o}^6\] Til^^ ^^^^^ tili2t!-cf. 

<86> 0>SflSf ^O] 7]^# ^j^^>7lS. S};^>. 

<87> R : A]-g-^]-^ Convolut ional codes^ code rate(=k/n) 

<88> Rst : ^^1 ^B^S. ^^^>^ ^Si'^ ^^^]]^]^ X (R). ^, NR(bits/sec) 

<89> Rfdrt : FDRT# ^>-g-^ ^ ^fl^^^^loflA-l -^^^ ^1- eflojE ><r) . 

LR(bits/sec) 

<90> zL^]^ ^-^^ ^'^^tt Al-g-^>^ 7]-^j^>^ , 

^^ofl £q«fl ^^^5^}^ ^^^^ ^Sl-^ ^>7l5l <^^^^ 3>4 ^o] ^cH^4. oi7lA-:| 
Rfdrt<Rst^l FDRT«J-^<HlAi ^^o] A>-g-s]a.^, Aj^o^ 71]a1 

ol^CCoding gain)^^<^l-^i '=>]^o] oicf. zie^u} ^ o,^ Rfdrt>Rst^l ^^<=>ll^ € 
^ol Symbol Puncturingo] A]-g-5]s.S, ^^^2^ ^S)- ^, ^^S)- o]s. ^^igoflAi ^^-fr 
7>^4. ol<^>7l ^^o] FDRT^ 7l^^ N>Lo1:e.S. «1-^o1 A>-g-S]^ ^2:o1t3^ h)- 
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<91> [^*VA1 3] 

Average Coding Gain = lOlogio (Rst/Rfdrt) (dB) 

<92> '^c^]^. ^^*!r Rst=19.2kbps^ z^-^]-^ Rfdrt<Hl 4^ ^-S.^ 

(Coding Gain)* *l-7l^ <S 7><^1 rt^-e^-A-l n><^ ^jj^ 5c- aV^ jjfl^o] 

^^^M] FDRTi- A>-§-*>^ <a 7><^l 14^^ y>si- ^^sj- oi^-o] j^^sl 

<93> 7] 



1 -^^ 


1 kst 


Rfdrt 


Average Coding Gain 


1 CASEl 


1 19.2kbps 


1 17,5kbps 


1 0.40 (dB) 


1 CASE2 


1 19.2kbps 


1 15kbps 


1 1.07 (dB) 


1 CASES 


1 19.2kbps 


lOkps 


1 2.83 (dB) 



<94> £ 12 ^ £ 13^ ^ ^^<^l^i ;^1^3r>^ FDRTofl trf^ ^l^eflo]^ 1^1- S^l^]-^ 

<95> ^1-71 £ 12^ ^ ^^o] is-2000 RC3(Code Rate R=l/4)o]l ^-g-^ ^-f<^l 'S'H^l^ 

(Simulation Environment )^fHlA-l <go^^4. zi- ^ ^ CASEl), CASE2), REFERENCE)<^1 
SZ^^i ^11:51101^ ^>7lS] <a 8>, <S 9> ^ <S 10>:4 . 

<96> 
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[K 8] 



CASE 1) 

• Data Rate 15kbps ( Pure info + CRC + Tail bit = 300 bit) 

• L (Encoded size ) = 1200 

• M = 2, N (Channel Interleaver Size) = 1536, 

• P (Num of Puncturing) = L>51-N = 864 

• D (Puncturing Depth ) = (^"^ A^/P J ^ 2 

• Puncturing Pattern 

^tilJiitfl-y- : 15 kbps signal (Puncturing symbol 7ll^ -^^S). 
Puncturing Pattern 
15KBER_SEC, 15KFER_SEC: NEW Algorithm Type l^l-g- 

if (k%3=2 II k%36=0)(k=0,l,2, •••,2399) then puncturing 

IRKRRP T<s9nnn IF^KPRP 1.^9000: 7]^^ pnnrfnring paftPrnA}-^ 

<97> IS, 9] 

CASE 2) 

• Data Rate 10kbps ( Pure info + CRC + Tail bit = 200 bit) 

• L (Encoded size ) = 800 

• M = 2, N (Channel Interleaver Size) = 1536, 

• P (Num of Puncturing) = L>M-N = 64 

• D (Puncturing Depth ) = A^/P J = 25 

• ^1^^ Puncturing pattern ^l-g- 

<98> [S 101 



REFERENCE) 

•Reference Curve : 19.2kbps, No Puncturing. No Repetition. 



^o] 7]^9] IS-2000^ FDRT«J-^<H1 til*>^ 0.9dB<H]Ai l.OdB^ Eb/No °]^■ir ^]^^JL 

$14. o]^^ <S. 7>^]^^ ^^ft ^^1 19. 2kbps til^H Average Coding 

Gain 1.07dB<^l e^s-}^ A^^ojcf. o]^^ Puncturing-4 Repet i t i on<Hl a-] ^'^^ ^ 

^o]jL 9X^. nq-ej-A-l ^ ^^<^1^^ FDRT<y:Jie)#2l (FDRT^^l), (FDRT3:?i2)7> 
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^^^^] ^fl-f ^-S-t!: ^"it!: New FDRT Algorithm Type l^^l -^^^ 

¥^ ^1^^^ "y- ^ SX"^. 71^2^ IS-2000^ FDRT"y::n.el§^ ^-f^ 1 



3]-^ ^^IS. O.ldB ^^3}- <^l^(Coding gain)^* ^1^5^>ji «^ 4^ ^ 



4. ^1^^ ^^-1 ^^^VS^^l ^^1 Hslioi ^ ^nHl alcfl^i 3fl^ (Asymmetric 

pattern) ^^^] ^^S^}^ ^^]^]^. ^'U^ ^11 ^^?1<H1 ^-^ FDRT sfl^ 

(Pattern)oll ttfef^l 0.9-l.OdB^ ^V^l^V ^-^5*1:^1-. 



<ioo> 



4>7] S. 13^ ^ ^^o] RC4 SCHCCode Rate R=l/2)o11 ^-§-^ ^-fo)] <gc>l^l^ a]- 



(Simulation Environment )s:Hl^^ ^'H^i^. ^ ^ CASED, CASE2), CASE3)'^1 9X<^ 

A]^eflol>a ^1-712] <a 11>, <S. 12> ^ <S 13>3f ^cf. 



<ioi> 111 



ICSSTTJ 

Data Rate 15kbps ( Pure info + CRC + Tail bit = 300 bit) 
L (Encoded size ) = 600 
M = 2, N (Channel Interleaver Size) = 768, 
P (Num of Puncturing) = L^-N = 432 
D (Puncturing Depth ) = U-^"" A^/J^ \ = 2 
Puncturing Pattern 
-^uliiicfl^ : 15 kbps signal (Puncturing symbol 7)1^ -f-'a). 
—►Puncturing Pattern 

15KBER_SEC, 15KFER_SEC: NEW Algorithm Type l^>-§- 

if (k%3=2 M k%36=0)(k=0.1,2, -,2399) then puncturing 
IHKRFR I'^^nnO IRKFRR TS^nnO: 71^31 piinrtiirinp pat tprnA]-e- 



<102> 
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is. 121 



cssra 

• Data Rate 17.5kbps ( Pure info + CRC + Tail bit = 350 bit) 

• L (Encoded size ) = 700 

• M = 2, N (Channel Inter leaver Size) = 768, 

• P (Num of Puncturing) = L>51-N = 632 

• D (Puncturing Depth ) = ^ C^x AO/P J = g 

■ 7]^2\ Puncturing pattern ^}-%- 



<103> IS. 131 



CASK 3) 




• Data Rate 10kbps ( Pure info + CRC + 


Tail bit = 200 bit) 


• L (Encoded size ) = 400 




* M = 2, N (Channel Inter leaver Size) = 


768, 


* P (Num of Puncturing) = L>i^l-N = 32 




•D (Puncturing Depth ) = 1- A^/P J 


= 25 


•7]^^ Puncturing pattern 





<i04> ^1-71 £ 13* ^S^}^, RC4 ^ll:eflol>il^3l-£ ^^7] S. 12^] ^^1 ^ 

^1 7]^^ IS-2000^ FDRT«o^^<^l ^]^^ 0.8dB<^M^ 0.9m^ Eb/No '^l^* ^1^^>JI 

<105> f}-7M ^^tl: lOkbps^ o] ^-f^ 7]^^ FDRT<a:Jiel^ 

o] <a 7>'H1 y^]^]^ Average Coding Gain 2.83dB«^l e^^>Jl ^4. oje-it!: 

lOkbps^^l D7> ^^^3r>7fl ^^^S. ^^^^7] nfl^cHl p([]X\^ QM. ^;^^s>^ ^.^o\] 

^ ^^oflA^ ^]<y:^V*l: ^cl-^^'^l^i (LM/P-D)S] ^>ol^ h.^ ZL3^sflo> ^Vc]-^ 
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ell<^l^ «r^^ ^}7]9] <S. 14>9\- ^cV. 



<106> IS. 14] 



Data Rate 10kbps ( Pure info + CRC + Tail bit = 200 bit) 
L (Encoded size )= 800 

M = 2, N (Channel Interleaver Size) = 1536, 
P (Nuin of Puncturing) = LM-N = 64 

D (Puncturing Depth ) = i I = I 1600/64 J = I 25 J 

^I'&Sl Puncturing pattern ^l-§- 



= 25 



<107> 



S. ^ ^i^^ ^A] C^]o\] ^^^O] ^^^Ai^ oV£]D^ ^^^>^ ^^^^^ 
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[^^l)- 11 

^7] «V^^ -fs<^ ^1-1:^ ^1-71 ^efl-yvflojlA^ ^^4^}7\] ^5L^m ^l"!:* 

^^7] tiV^^ ^^^H ^^-^ ^1-71 ^^3i}lBioil nl-Bf ^^s:>^ y^^^^, 
^7] :^^ol A]^s.o^ 5fl^ ^Ei2^«J^|-^, ^^^^ i 

^^l^S. ^>fe >a-7l 

21 

^ll«J-^l ^7] -^oM Hefl^vflo] Ai^^^ Dl ^ 

(D2+l)(<^7]^-1, D2^ ^1-^) ^^1^ ^l-^l- €^*>7l ^1-^ ^^^^1-^ ^-i- 

^1-71 . 

^71-^^ , (Dl = [LM/Pl for P > 0 : Otherwise, puncturing is not required.) 
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(D2 = sDl for P2 >0 : Otherwise, puncturing is nor required. , 
(PI = ILM/Dl J )olji, (P2 = P-Pl)olJl, (s < IP1/P2 J )olJl, 

[^^^^1- 31 

SX'^^^, ^^7] ^^7] ^efl^Jvflo^ ^1-1:^ Dl ^ (D2-l)(«^7lA-l 

^^71^^ , (Dl = [LM/Pl for P > 0 : Otherwise, puncturing is not required.) 

(D2 = sDl for P2 >0 -' Otherwise, puncturing is nor required. 
(PI = [LM/Di J )o]ji, (P2 = P-PDojji, (s < IP1/P2 J )olji^ 

41 
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^7] tij^^ ^SL^ ^7] ^^sfl^oil 142^- €^*>^ ^^^4, 

f-^* ^^^S. ^^7] 

5] 

^^7l «V^^ -^Ji^l ^7l Sefl<a^flo^lA■l ^^^>7ll ^i*>^ €^ 

*>7l ^^n^^ ^^^^>^ ^^4^ ^^^7)2]-, 

^7] ^s.<=>] ^1-^ ^7i 145^ €^7isf, 
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[^^IJ- 6] 

^>7l H^flcyvflo^ ^l-l-* M-Hl-tfl^ 9m^% ^^^S^}^ ^-i- 91^^^ 'i-^i^lfil-, 

(D2+l)(<^7l^i, D2^ ^^15] Aj^o. ^^^>^ ^^^1- 5L^s>n^, 

^oM ^^^^ ^^sflElO.^ ^^^51^ ^J-7l ^^7]S. 

«^7]>|, (Dl = fLM/Pl for p > 0 : Otherwise, puncturing is not required. 

~^ — » 

(D2 = sDl for P2 >0 : Otherwise, puncturing is nor required. 
(PI = ILM/Dl J )olji, (P2 = P-Pl)c:'lJl, (s < lPl/P2J)ol^, 

71 

^7] <?l^:ii7> ^7] Hefloj^^ (D2+l)(<^7lA^, D2fe ^^1 
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^'a:7ll- 



^j-7] sefl<ai^^ M-Ei-^fl^ ^^>s^>^ ^11- ^^^371^, 

^7] ^i-^J^ o]^^7} ^1-7] sefl^Jt^^ 4] 1-1:^ Dl ^1:^ u|-b|-u}]^^1 ^ 

(D2-l)(c^7]Ai, D2^ ^^12] All-* M-Efi^^^l* ^^*>^ iW^, 

'^7lA-^, (Dl = r LM/P ] ffjj- p > 0 : Otherwise, puncturing is not required. )ol 

(D2 - sDl for P2 >0 : Otherwise, puncturing is nor required. 
(PI = Llm/diJ)o1j7, (P2 = P-P1)<>1ji, (s < IP1/P2 J )olj7, 



9] 
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^^S^ 91^^ ±^7} ^^7] Sefl^JtflSl M^^^ (D2-l)(<^7lA-^, D2^ ^^1 

'^^7]% S.^^^ ^^^S. 
10] 

cflolE^ 7}^^o\] xt^E\ ^3ll<a^ ^^^^>^ ^SLOl ^^^^ ^7} 7}^^0_ 

s. ^7] ^s.^ ^^m^ ^^^S <?lB^5itH ^71 oil tfl-S-^m -yirl- 

§m ^^*>7l ^tt ^^j7]Sf, 

^^7l tiV^^ ^fSlcH ^11:^ ^J-71 ^^Efj^oll t^fi} €^7lS>1-, 

el till- ^^i^S. 
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[£ 11 



[0..L-1] 



100 



£.'ei2|ul(N) 



[0..N-1] 



[£ 2] 



[0..L-1] 



N 



Nu I Data 



is. 31 



c[nl — 
[O..I-I] 



110 



(M) 



r[n] 
[0..LM-1] 



120 



[0..N-1] 
> 



■^d[n] 

[0..N- 1] 



46-38 



1020000022521 



2001/4/2 



[S. 4] 



Cfl) 



c[n] 
[0..L-1] 



LM 



[0..LM-1] 



CC) 



LM-N 
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IS. 51 



LM=1200x2=2400 



L=1200 



L=1200 



1728=2x864 



LM-N 
M ^ 



No Puncturing 
672 



Unrepeated 



864 



Repeated 



672 



N=:1536 



: Punctured symbol 



♦ RC3 19.2kbps ofl-^-l FDRT ^ 15kbps # Puncturing pattern. 



6] 



UNREPEATED 



864 



672/2 

h2>y 



^ L=1200 ^ 



EsA 



1536 



-200 



1536 




I 



-210 



L=1200 



(R=1/4) "^220 



T 



300 
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IS. 7] 



LM=1200x2=2400 



L=1200 



2400=2x1200 



Unrepeated/Repeated 



1536 



^ N=1536 ^ 



8] 



cm 



I 



L=1200 




L=1200 



: Punctured symbol 



1536 



K2OO 



I- 



jN=1536 



0|5||0|Ai Ato. 



1200 



(R=V4) p ^^o 
J300 
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[S. 9] 



401 — 



402 



(N. L M. P) 



D1<H ciy u\B\m\ 7|A? 
(D1 = rLM/Pi. P1= LLM/D1J)| 



403 



D2o| q«; nfefoiiEi zijai 
(D2=sD1. P2=P-P1) 




IF(k7f D12I t<i?).i<e!««ll £JeS5 
IF(k7j 0221 b|4^). k+1tf»8 SJS{«5 



• IF(k7f D12I m^^),ke)B| ^§5jS 

• IF(k7| D22I 4^), k-le!«fl ftlMCJi 
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[S. 101 



310 



W^'7lO..LM) 



D1 

I 320 

[mod 01] 
DEVICE 



330 



[mod D2+1] 
DEVICE 



T 

D2 



300 

_ J_. 



1/0 




PUNC_EN 



1/0 



340 



FDRT H/W 



110 — 



^^7\ 
(M SYMBOLS) 



On(=0)/OFF( = l) 



LM bits 



350 



100 

T 

Any oiEisim 
(N bits) 



? 

10 
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111 



310 



360 



-^^^lO.LM) 



if(l< mod D1=U or 
k mod 02+1=0) 
then PUNC_EN=1 



300 

._L_. 



PUNC.EN 
(=1/0) 



FORT S/W 
on 

DSP. CPU. MPU 



110 — 



(M SYMBOLS) 



On(=0)/OFF( = 1) 



LM bits 350 



100 

) 

(N bits) 



10 
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[S. 121 



FDRT RC3(l/4) 



» 15k_BER_IS2000 
15k_FER_lS2000 
19.2k_BER 
19.2_FER 
10k_BER 
10k_FER 
. 15k_BER_SEC 
- 15k_FER„SEC 
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[H 13] 



FDRT RC4(l/2) 




Eb/No 



46-46 



